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This is the twenty-fifth in Nature
Magazine's series of educational inserts

Livin g Out
By E. LAURENCE PALMER

Lllustrations by Garnes W. Jex

. MANY of us can remember the time when for a boy

or girl to sleep out of .doors was almost unheard

of. We had read, of course, of the forest life of
hunters, trappers, explorers, soldiers and Indians, but these
descriptions usually came to us second-hand, as it were;
almost never did they come direct from those who had ex-
perienced this method of living. Even people raised in the
country seldom passed a might in the open unless for
such a task as keeping a fire alight beneath a kettle of

maple sap. All this in spite of the fact that living in the

open was primitive man’s first occupation.

About forty years ago, however, there came a change..
Seton had organized his Woodcraft League at his home .

in Connecticut, and the Boy Scouts of America were
getting into their stride. Not long afterward came the
Girl Scouts and the Campfire Girls. By the eatly nineteen-
twenties upwards of a hundred thousand boys and gitls
went to camp .each summer, and Charles W. Eliot, Presi-
dent Emeritus of Harvard, termed the organized camp
movement “the most important step in education that
America has given to the world.”

It is impossible to over-estimate the value in inspira-
tion, self-reliance and Nature knowledge that has come to
America’s children through the opportunities this move-
ment has given them. Instead of fearing the wild crea-
tures, an almost universal attitude of the past century, and
one still shared by many grown-ups, both city and country-
bred, the children of today know that attacks by wild an-
imals are almost unknown. Two years ago a five-year-old
child, reared in an eastern city, was lost on the slopes of
Chocorua Mountain in New Hampshire. An organized
search was at once established, but, because of a remark-
able series of unknown facts, she was not found until eight
days later. Aside from weakness and frost-bitten feet, she
was unharmed, and she soon recovered. Bears and wildcats

To use your watch as a compass place
it on a level spot, and hold a match
upright on the center of the face so
that it casts a shadow. Turn the watch
until the shadow falls along the hour
hand. The point halfway between the
hour hand and 12 will indicate true
North. Necessarily the watch must be
going and must be approximately "on
time" when it is being used in place
of a compass.

Snow banks on the north side of a road that runs east and west melt

more quickly than those on the south side. Hillsides that are most

directly exposed to the sun's rays are usually the first places to
become bare.

frequented that forest, but none of them disturbed her. She
drank freely from a spring-fed brook, but had nothing to
eat, save a few berries. Each night she curled up in a bed
of dry leaves in a hollow. Her survival can be explained
only by the fact that she was not afraid. Had she given way
to terror, she could scatcely have survived beyond the first
night or two. Let us hope that the example of this brave
and resourceful child may put courage in the heatts of those
who are afraid of the woods.

There is also the recent case, which many will recall, of
the boy, a few years older and a Boy Scout, who became
separated from his party in the Katahdin wilderness of
Maine. He competed with the bears for blueberries, the
most available food, and finally found his way out to a
settlement.

- Somewhat in contrast is a wartime motion picture show-
ing a group of tank soldiers hopelessly lost in the desert
when the shell that wrecked their tank also destroyed
their compass. The men were pictured taking to the track-
less, sun-scorched waste unable to determine even the
direction in which they were traveling. Even though the
scenatio wtiter or the direc-
tor may have been ignorant
of the outdoors and ways in
which to determine direc-
tions, it is difficult to believe
that trained men in an ar-
mored outfit were similatlyig-
norant. If they could be, their
training had not been good.
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The shadow cast by the soldier
raising the flag shows that the
sun was high when this action
took place. Thus, a photograph,
taken in sunlight, affords evi-
dence that may be more con-
clusive even than an official re-
port of the time of the event,
or other circumstances in con-
nection with it.
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EVENING MOONS MORNING MOONS
That the North Star, which is very close \‘ member that the. bright side of the
to the true North, may be located on a moon must always be toward the sun,
bright night by the so-called "point- ‘4\‘ even fh::ghé: bed°uf °{*ﬁ9:'fi:°hi{ﬂﬂ
ers” of the Big Dipper, was known to our earth. nsidering that the ful
the ancients, and probably to all primi- \ moon occurs thirteen times each year,
tive peoples. It is not so generally real- N one is surprised to note how many
ized that the shape and position of the . \Q\\' Vad people, even though no fonger young,
moon indicate the main points of the \ 04‘9.9 O 14 do not realize that the full moon always
compass. It is necessary that one re- v~ 0’[/4 / rises at sunset.
. .

Let’s Not Get Lost

When the soldier in the movie stepped out of his ruined
tank, he was represented as not knowing which way to go,
or even which way was north. His shadows showed on the
ground with remarkable clearness, but this meant nothing
to him, according to the story. Had he taken out his watch,

" rested a match on the center of the face and twisted the dial -

so that the shadow of the match fell along the hour hand,
he would have known that north was half-way between the
shadow and “'12” on the dial. Here was a case where “The
Shadow Speaks” in a most important way, and the sun’s
shadow is more dependable than a compass, whose needle
may be deflected by nearby metal or by the fact that the
magnetic pole may not be due north of the place where
the compass is in use. ,

Of course, an outdoor person can determine north by
some means other than by the shadow, which also may be
used to tell the time of day. Sundials the world over do
this, and experienced out-

tracing of the Navy’s official photograph of that event.
When the sun rose, the shadow, of course, would have been
extremely long. At noon, there would have been prac-
tically no shadow at that place at that time of the year.
At about -what time do you think the picture was taken,,
basing your opinion on reason and on the evidence of the
shadow? If the photographer got up in time to take the
picture in the morning, then of course the shadow would
have been to the west of the soldier, and the soldier would
have been facing east. This is merely one example of how
shadows may be used to help people avoid getting lost in
the open. .

Of course, if you have a compass you should use it. You
should learn how to adjust it so that the proper directions
are indicated on the dial, and how to orient your map with
the compass and with the horizon. ,

Even at night, it is relatively easy to get oriented if the
stars or moon are visible. The Big Dipper with its pointers,
which indicate the location of the North Star, is usually

the first indicator sought by

doorsmen can look at the sun
and estimate with reasonable
accuracy how much longer
they will have daylight to
- continue their journey or
their work. This is important
if one does not wish to be
forced to spend the night in
the open, or to pitch camp in
the dark. If you wish to use
an understanding of shadows
as a detective would, you
might estimate at what time
in the morning the flag was
raised at Midway Island early
in June, 1942, when the
Japs attacked, as shown by a
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In steep-walled gullies running more or less east and west, in
our northern hemisphere, there is a tendency for the southern
banks, being more or less shaded, to bear evorireen conifers,

and the northern sides, with more direct sunlig
dominately. deciduous in their covering.

amateurs. The moon can be
useful, too, if one remembers
that the lighted side points
towards the sun. If one faces
~ a full moon in the evening,
then he must be facing in an
easterly direction. In the
morning, one would face the
west. A half moon will of
course be in general to the
south, with the lighted half
towards the west in the eve-
ning hours and towards the
east in the morning hours,
One should be able to reason’
out from these conditions the

t, to be pre- . N .
directions indicated by cres-
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" Pure water, safe for drinking, may often be
obtained by digging a well at a litle dis-
tance from a pond.

cent moons. The diagrams on the opposite page will help.

There are of course other signs of direction that should
be noticed. In an east-west gorge the plant covering will
almost invariably have more evergreens on the colder south
side, which is less exposed to the sun in the northern hem-
isphere. Snowbanks along a sidewalk or roadside running
east and west will usually be melted more conspicuously
on the north side, which faces the south, and the snow will
usually melt off the north side of a valley before it melts
off the south side, which is not so directly exposed to
the winter’s sun. The seasonal movements of birds and
other animals also have 2 significance to the outdoor per-
son that would not be noticed by others. Of course, most
of us know that geese fly to the north in spring and to the

‘south\ in fall, that sea birds frequently fly towards their

nesting sites or away from them, depending partly on the
time of day. We hear that we can count on finding moss
only on the north side of trees, and that the annual rings
of wood in atree are thicker on the south side. However,
all of these phenomena are subject to so many variations

that they. should be used only as contributory to other’

evidence available, and only where the observer has a
good general knowledge of the immediate area and the
behavior of the organisms observed.

'Of course, the most important advice about getting lost

has little to do with compass direction, It has to do with
controlling the emotions when fear begins to stalk. It is
important that the lost one calm his fears. When calm has
returned, he can begin to explore in various directions
until familiar territory is discovered. In such explorations
a trail should be marked so plainly that the place where
he was lost may be located, or searchers can at least follow
his exploratory trip.

How to Get a Safe Drink

Novelists enjoy dramatizing their stories by losing their
characters and then depriving them of suitable drinking
water. There is little doubt that many people suffer from
thirst in places where they could get safe water if they only
knew how.

Obviously, it is not safe ta drink water from an open
stream that may have drained away the wastes of a home,
barnyard, or industrial plant facther upstream. Wells
placed downhill from the farm barnyard, or where toilet
wastes may reach them, should have an appropriate skull
and cross-bones sign above them. Where streams are
known to come wholly from uninhabited wooded hillsides,
the danger of bad water is of course at a minimum., If a
stream is to be used for bdth‘ing, washing, drinking, and

Here is a tent pitched on
the shore of Great Bear Lake
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in northern Canada. lts oc-
cupant, a field naturalist,
found it difficult to keep
comfortable. enough to do
efficient work at the prevail-
ing low temperatures with-
out suffering from the eddy-
ing smoke of his fire. So he
carried a few slabs of lime-
.stone from the nearby beach,
and built a double wall be-
fore the tent: The generally
westerly wind was caught by.
the longer wall, which ex-
tended beyond the sides of
the tent, and, forming a sort
of tunnel, carried away all
the smoke, and reflected the
heat from a tiny fire through
the open tent door. In the
absence of suitable rocks, a
wall of logs would have -
served same purposes.
{Drawn from a photograph.)
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for domestic animals, it is usually best to plan this use
carefully. Ordinarily, drinking water for humans. should
come from the highest points. Farther downstream, there
may be clean swimming or bathing pools, with provision
for domestic animals, and for washing clothes still farther
down.

If one is near a muddy lake or pond, reasonably clean
drinking water may be had, if the soil is porous, from a
shallow well dug some twenty feet away, to below the
level of the pond water. This water may not be entirely
free from disease organisms, but probably it will be cleaner
than the ordinary pond water. Such water, and any other
water that may be under suspicion, should be further puri-
fied before it is drunk.

The usual technique of purifying water in the open is
to boil it a half-hour, let it cool, and then boil it again
for a half hour. As an alternative, one may add one or
two drops of tincture of iodine to each quart of water. Most
hikers and campers carry iodine to treat minor accidents,
so this is usually available. Some who wish pure water
depend on halazone tablets, which they purchase at the
drug store if they do not forget them. Two tablets stirred
into a quart of water are considered adequate. It might
be safest, if there is any question about these treatments,
to use more than one.

Springs often yield such small amounts of water that
they are rather unsatisfactory. Where this is the case and
where the camp is reasonably permanent, a spring box

For baking bread in a reflecting oven improvised
from a rectangular gasoline or shellac can, or for
"planking” fish or roasting meat, & fire provided
with a reflector made of green logs, or, better,
flat rocks, will prove useful. For baking "ban-
nocks”, frying-pan bread, many woodsmen have
recourse to a dry stump with the roots intact,
stood up and leaning on its roots, with the stump
proper at the back, Against the root end of the
stump, the fire is built, the resulting wall of fire
and coals throwing out the quantity of heat that
is so desirable for baking or roasting. A good bed
of hot coals from hard wood is the ideal source
of heat for these purposes.

with holes in one end and a barrier-dam of wood at the
other may be helpful. When not in use, the dam at the
free end is removed to keep the box flushed out.

Where there is a real shortage of water, a meagre sup-
ply may be wrung from some plants or even from the

. flesh of fishes, if these are twisted in a cloth. Water may

also be wrung by this method from cloth that has be-
come soaked in rain.

Every outdoor person can contribute to the effort to
ensure an ample supply of safe drinking water by making
every effort to dispose of garbage and other wastes that
might otherwise be a source of contamination.

Water in the Wrong Place

Outdoor people may suffer from too much water as well
as from too little. It is important to know how to keep
dry, and particularly how to keep matches dry and to get
dry fuel at any time and place. '

Useful hints about fire-starting equipment are many.
Some suggest that matches be dipped in paraffig or coated
with shellac. When such matches are scratched, the coat-
ing.is rubbed off and the match burns as well as ever, or
even better. If a fire is to be built in the snow or rain, a
candle is very helpful because it provides a steady flame
sufficient to start fuel if nothing else is available. Usually,
dry fuel may be had from dead treetops, or from beneath
logs that are raised partly from the ground, or from cavi-

These tent-peg hitches and gadgets speak for themselves, and suggest methods of avoiding most of the difficulties that arise from soft

ground, or from apparently suitable ground that is underlain by rocks. In most cases, if the peg is solidly driven, sagging tent ropes may

be tightened by the half-hitch method, and wet weather, when taut ropes and tents are most needed, tends to help the situation by the
shrinkage of both tent and ropes.
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- from in front and above.

A small tent, well anchored, covered with a layer of snow over

some brush so disposed as o carry most of the weight, will be much
more comfortable than it otherwise would be. The ground, however,

pecially if deeply frozen, should be well insulated with some non-
conducting material, such as dry leaves or small evergreen branches.

ties protected by rocks. Even ice-coated wood may be used,
however. If the ice is chipped from any good standing
firewood, the outer bark removed and the wood split,
there will usually be enough dry fuel in the interior to
start any reasonable fire. Fuzz sticks may be made by
whittling the driest wood available, leaving the whittlings
attached. A group of these sticks may be then stacked in
a pyramid on a platform of wood or stone laid on the
trampled snow. Care should be taken not to start the fire
under a snow-laden tree whose burden may be loosened
by the heat and in falling engulf the whole fire when it
has become really useful. The newspapers each year print
stories of people who die from exposure simply because
they do not know how to build a fire in the open under
difficult circumstances. There is much difference between
lighting a Bunsen burner in a laboratory and getting a
life-saving fire going in a snow-drenched swamp.

It is not comfortable to go around outdoors soaked to
the skin, and usually it is
not necessary. Amateurs
frequently deck them-
selves out in ponchos
with the long part hung
over their backs like a
roof. In going through a
water-saaked forest one
meets most of the water

If one can keep the
shoulders and front dry,
the back will usually take
care of itself.

Campsites are chosen
from various viewpoints
—for the view, for pro-
tection from the wind,
or for other reasons.
Normally, a high, exposed campsite is too cold and windy,
although it may be free from mosquitoes. A camp in a
valley close beside a stream may; in some parts of the
world, be washed out in the night by a cloudburst. It is
well to choose the campsite so that the mosquitoes and
flood danger of the valley, and the exposure of the hill-
top, may both be avoided.

Building a lean-to against two trees, in the manner here shown, will be
found most satisfactory. The difficult or impossible task of planting two
large supporting posts is avoided. The ideal covering is a piece of heavy
canvas, but a waterproof roof may be made of branches and dry leaves.
Such a shelter with fire in front is nearly as comfortable as a tent.

Incidentally, in extremely cold country, the valley may
be even colder than the hilltops, so a generalization about
a campsite may be unwise. In some parts of the world,
people are advised to seek the valleys if they become lost
and follow some stream down even though the travelling
may be more difficult. This is not wise in regions where
help can be seen more easily from the mountain top or
where travel is safer there.

A campsite on a hillside should be protected from rain
water that may flow down the hill. A suitable trench dug
to form a V up-hill from the shelter may prove a wise
investment of labor. If the trench is close to the tent, it
may provide means of
making the tent mos-
quito-proof if the sides
are pegged snugly to the
side of the trench. But
the surest way to obtain
relief from mosquitoes
is an inner tent of chieese-
doth with long walls to
allow tucking in.

Tent-Peg Hints

= One of the most tricky
and undependable things
used in camping is the
tent-peg. It cannot be
driven into rocks or ice.
It pulls up too easily in
sand or loam and when
rain soaks the tent ropes, they tighten, and pull up the
pegs- ‘

A few hints on tent-pegs may be worth knowing. There
is no doubt but that a tent rope tied with a half hitch, fol-
lowed farther up by two more half hitches or a slip knot,
is the best tie for variable weather. The knots may be
slipped up or down on the standing part of the rope in
case a storm comes up quickly and many adjustments
must be made in a hurry in the dark. Every camper should
know these knots and their uses.

If the ground is unsuitable for driving a peg, the ropes
may be tied around a log heavy enough to serve the put-

" pose in mind. If no such log is available, a bundle of sticks

A long fire allows for the cooking of several dishes at once, with-
out the discomfort that attends one of the bonfire type, which
forbids a close approach. This is the ideal type of crane, as it per-
mits instant adjustment as to position and height. The base may be
anchored beneath a stone, log, stump or protruding root.
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tied with the rope may be butied'

in the soil. If the soil is reasonably
firm but not thoroughly depend-
able, the peg’s hold may be rein-
forced by laying a light log on the
rope inside the peg. In rocky soil,
the ropes may be tied to poles laid
horizontally and weighted down
with large rocks, or even tied to
the rocks themselves,

Winter camping calls for some
new peg wrinkles. Large spikes
may be driven satisfactorily into
the ice, or pits may be hacked out
and rope may then be tied to
sticks which become frozen into
water poured into the pits. Other
hints are suggested in the illus-
trations.

mous thing that can hardly be ap-
proached ; certainly it cannot be
used. A small fire, ‘which does a
lot of good with little discomfort,
is the badge of good woodcraft.

A long, narrow fire serves well.

for both cooking and heat. A few
cross logs over an open trench
gives a simple reflector that is

_good for simple baking. If the

burning logs of a fire ate inverted
and are propped high enough to
slip a pan beneath, then an ex-
cellent baking fire may be made.

A stick supported at one end
by a log gives a.firm basis for sus-
pending valuable stew over a
camp fire. The writer’s favorite
ctane is safer than any he has seen
illustrated anywhere, and is easily
made and can be set up anywhere.

Keeping Warm Outdoors ,

' It may be shifted quickly to diffet-

ent positions and heights merely
by changing the position of the

In this stove, made from discarded tin cans, the
writer has cooked in twenty-two minutes, with half a
peck of small sticks for fuel, a meal of bacen; eggs,
biscuits and cocoa, and had them all ready at once.

The usual physics coutse gives
us little help when it comes to

keeping warm outdoors, and many

" a physics teacher with all his knowledge of heat would
freeze to death where an experienced woodsman would

live in perfect comfort.

The chief source of heat to a person sleeping in the
open comes from within. If that heat were used wisely,
few people would freeze. Extra mittens and socks filled
with the fluff from cat-tail tops, mats of cat-tail leaves laid

. thickly on the ground, 2 pup-tent
covered with brush, and then
with snow—these are but a few
of the hints worth knowing, but
never found in the text book. If
a camp can get no stoves because
of priorities on metals, or if a
stove is needed along the roadside,
one may be made from a dis-
carded metal sign. Two oblong
signs folded to form C’s and bolt-
ed together with a few light stove
bolts will make a surprisingly

supporting forked props.

Old tin cans properly used make excellent cooking uten-
sils. Used singly, they cook only one dish at a time. How-

ever, they may be made to work together.

- A simple oven is made by slitting a tin can down one
side and letting the open side face the fire. Another is
made by telescoping two cans and separating them by
sticks so that the food in the inner can is not burned;

another, by slitting a can length-
wise in half and setting one half as
a.roof over the other half, which
has been flattened and on which
the food is placed. Square oil cans
make excellent reflector ovens and
a2 one-pound baking powder can
may carry the makings of two
meals including bacon, eggs, corn-
meal mush, soup and cocoa.

The writer has developed a .

tin-can stove in which he has
cooked, in twenty-two minutes,

Here are shown two of the methods of utilizing small
reflecting ovens made from a discarded gasoline or
shellac can with & pair of heavy shears or tin-snips.
In an emergency, such an oven could be made with

efficient stove for heating a lean-to
or tent.

with a total of half a peck of pen-
cil-sized sticks, a meal consisting

If one must sleep in the open
and depend in part on a fire for
heat, a reflector may be useful.
However, when one sleeps close
beside a fire he incurs the danger
of ruining or destroying his bed-
ding from flying sparks.

Heat for the Food

The usual fire built in the open
by amateur woodsmen is an enor-
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a can-opener, or with axe or hatchet.

of bacon, eggs, biscuits and cocoa,
and had them all done at the same
time. The stove parts nest together
and serve as a pail for carrying
the food. The stove is a large oil
can, the top of which is cut, as
shown, with an axe, while the can
is inverted over a piece of wood.
The boiler and baker are coffee
cans placed inside the chimney
fryer, which is held on top of the
stove. This is an efficient device,
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Only practice can make a man master of an axe, but a few

principles are illusirated here. In cutting even a small stick,

one should place it across a log or stump, never on the

ground, and strike it at an angle, not across the grain.

Barring a gun, no implement is more dangerous in the hands
of a_nevice than an axe..

Axes and Other Camp Tools

The highest skill in the use of the axe can be
obtained only by practice, preferably when one is
young, but a few points on its use and care, with
special reference to the short-handled “camp” axe
or a hatchet, may be of assistance to the novice.
Some of these points are further explained by the
illustrations.

Most axes, when they come from the dealer, are too
thick at the edge to make ideal tools. This is because, in
many cases, they are to be used by amateurs who may

- subject them to hard usage that will break a thin edge.

The experienced chopper does not drive his favorite axe
into a hemlock knot; but uses for such tasks one with a
well-tried thicker edge. Bear this in mind when sharpen-
ing -your axe, and ‘re-
member further that the
face of the blade should
‘be as smooth as possible,
to pass easily through the
wood that the keen edge
has opened. A carborun-
dum stone, preferably
faces, is the best whet- Then the bundle may be d
stone,

When chopping small wood, or sharpening a stake, rest
the stick-on a log or block, never on the ground, and in
such a position that the axe will strike directly against

the log, after passing through the stick. This will insure
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In trimming a tree the limb should be struck close to the trunk, and

away from the butt. In this way a neat cut is made, and the blow

gives greater results. An expert axeman will easily sever a two-inch

limb with one blow. Strike a wedge with a wooden club-or mallet.

Do not use your axe to drive & metal wedge, nor use your axe as
a wedge,

A rope in camp is as hand); as a pocket in a shirt, In binding a number of
poles for tent or firewood, use the timber-hitch and half-hitch here shown.

ragged, or taken under one arm, and half
carried, half dragged. If weight permits hoisting to the shoulder, this
method may prove the easiest.

the most effective use of the force applied, will stop the
axe safely, and will prevent the severed stick from flying
into the air. Sometimes, in chopping on a block, if the
first blow does not sevér the stick, it is best to strike both
stick and axe down hard on the block.

_ In striking a stick it'is important that the axe or other
tool enters the wood with the grain, not crossways. For
the safety of the axe and yourself it is always best to place
o the stick against the far

side of the log. Of course

one must take into ac-
count the length of the
" axe-handle, so that the

‘axe hits the right spot.

In other words, the first

principle in chopping is
* to learn to make the axe

strike the exact place that

the eye has picked. In-
attention to this point may result in a broken handle, a
bruised face, or a cut hand or foot. ,

In general, a piece of wood may be more easily split
by resting it against a log on the far side, and striking
into its side close to the near end, rather than into its end.

A sharp axe is a danger6us tool (and a dull one is an

-abomination), so one should early learn how to carry

it. Never carry one over the shoulder with the blade
near the back of your neck. Probably the safest way is to -
hold it in one hand, grasping the handle close to the
blade, with the cutting edge away from your body. A
common and relatively safe method is to carry it hung
in the hollow of the arm, with edge away from the body.
This method presupposes that the arm be well-clothed.
Accidents from this method are practically unknown.
When handing an axe to another, it should be offered
with the handle toward your companion. To guard
against accidents, and to preserve its edge, an axe or
hatchet should be protected by a leather guard when not
actually in use.

The boy who wishes to possess a knife is starting right, .
for, next to an axe, a strong sharp knife is the most use-
ful tool one can have in camp. By bending it down at a
sharp angle near the ground, a two-inch tree can easily’
be cut with a- good knife in a few seconds. Thus a ser-
viceable lean-to may be built, if necessary, with no other
tool. One should learn to control a knife so that it does
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not slip and cut the user or another. To cut the artery on
the inside of the leg above the knee is a rather common
and very serious accident. In general the old advice to
cut away from you is sound. However, the Indian’s
“crooked kaife” shaped much like a farrier’s knife, and
used much the same way, always cuts toward the opera-
tor. The Eskimo have a somewhat similar tool that has
a long handle and is held by the hand and forearm.
Both these are for fine work, and the cutting edge can
best be controlled if turned toward the user, who can
see clearly what he is doing, and can guide the edge.

Saws

A saw is essentially a group of little knives so mounted
that working together they do more work than could be
done with a knife or an axe and with less expenditure of
energy. They should be closely examined before they are
used, and should be used for the particular kind of
work for which they are designed. \
A rip-saw is designed to cut with the grain. The teeth

are set so as to chip out little pieces by breaking the

grain lengthwise. They are set alternately at different
angles to provide working room for the saw.

A cross-cut saw is a series of little knives designed
to Slice across the grain rather than to force the grain
to break loose as is the case with the rip-saw. Every
other tooth is set to cut off the right side and the alternate
ones to cut on the left. The knives or teeth are filed and
. set to do the most cutting when the saw is forced for-
ward. Some oriental saws are set to cut best when the
saw is drawn back, and some of our forester’s trimming
saws are used in the same way.

Timber-saws are set to cut equally well when the saw
is drawn in either direction. In the regulation set, the
teeth cut alternately from opposite sides.

The champion timber-saw teeth combine those of
rip-saw and cross-cut saw. The pointed teeth shave off
alternate sides of the cut, while the forked teeth rip
away at the exposed surface and force the chips out
from the cut. It is important that all teeth have their
tips in line except for the set necessary in the cutting
teeth.

‘The lance-tooth timber-saw is a modification of the
champion-tooth timber-saw. There are two adjacent pairs
of cutting teeth between the shorter raker teeth; these

latter drag out the fragments cut by the cutting teeth.

The Rope

Rope is recognized by expert campers, primitive and
civilized, as one of the most useful aids to successful
outdoor living. The Eskimo of Arctic America feel so
keenly on this point that, while the smaller seals belong
to the individual hunters, the large gray seal, from
whose skins they make their strongest cords, is con-
sidered so indispensable to the tribe that it must be
shared with the community. The penalty of evasion of
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this duty brings to the offender the scorn of his asso-
ciates, a most severe punishment in their code.
Many motorists carry a strong towing rope in their

.cars, to aid others in distress, for even a small car can

exert an astonishing amount of power in the movement
of heavy objects, especially if backed by strong levers.
For lighter work smaller ropes can be used in innumer-
able ways. :

Useful Texts

There is a wealth of books and pamphlets, some of

which may be profitably consulted by those interested -

in outdoor problems. If we are to put all of our healthy
high school students into the armed forces, it would
seem that an- understanding of outdoor living prob-
lems should be a part of both pre-induction and post-
induction training. Certainly it will be a part of the life
most of them will lead and it will not be limited to one
in every hundred-thousand, as some would have us be-
lieve. Here are cited a few of the more useful refer-
ences, including a leaflet by the writer of which this ar-
ticle is a modification.

The Camper’s Guide. Edited by F. H. Cheley and P. D.
Fagans. Blue Ribbon Books, Inc. New York City.
1939. '

Camping and Woodcraft. By Horace Kephart. The Mac-
millan Company. New York City. 1927.

Outdoor Living. By E. Laurence Palmer. Cornell Rural
School Leaflet; New York State College of Agricul-
ture, Ithaca, New York. 1941.

Camp Fires and Camp Cookery. By E. Laurence Palmer.
The Slingerland-Comstock Company, Ithaca, New
York. 1932.

American Boy’s Handy Book. By Daniel Carter Beard.
Charles Scribner’s Sons. New York City. 1899.

American Boy’s Handy Book of Camp-lore-and Wood-
craft. By Daniel Carter Beard. ]. B. Lippincott Com-
pany. Philadelphia. 1920.

Dan Beard’s Buckskin Book for Buckskin Men and Boys.
By Daniel Carter Beard. ]. B. Lippincott Company.
Philadelphia. 1929.

Modern Camping Guide. By George W. Martin. D. Ap-
pleton-Century Company. New Yotk City. 1940.
Woodcraft. By Bernard S. Mason. D. S. Barnes Com-

pany. New York City. 1939.

Deep-river Jim’s Wilderness Trail Book. The Open Road
Publishing Company. Boston, Massachusetts. 1937.
Hiker’s Guide. By Ben Solomon. Leisure League of

America. New York City. 1934.

Camper’s Manual for the Novice and the Expert. Out-
door Life. New York City. 1942.

How to Camp Out If You're Bombed Out. By Ellsworth
Jaeger. Buffalo Museum of Science. Buffalo, New
York. 1942. . ,

Wild Foods. By Eva Gordon. Cornell Rural School Leaf-
let. New York State College of Agriculture, Ithaca,
New York. 1943.
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